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(57) Abstract 

PROBLEM TO BE SOLVED: To provide a fine patteming 
which is realized through EB exposure with a high 
throughput by using an Mine stepper. 

SOLUTION: After a first resist film 13 and a buffer film 
14 for EB exposure and a second resist film 15 for 
Mine exposure are sequentially applied to the surface 
of a substrate 11, a first opening 15a is formed by 
patterning the second resist film 15 and a buffer film 
14. Then a second opening 13a. to which the pattern of 
the second resist film 15 is transferred, is formed 
through the first resist film 13 by dry-etching the 
resist film 13 by the use of the second resist film 15 
as a mask. After the second opening 13a has been 
formed, a third resist film 16, which Is composed of a 
chemically amplified resist and forms a mixing layer 17 
together with the first resist film 13, is applied to 
the entire surface of the resist film 13. As a result, 
the internal surface of the second opening T3a is coated 
with the mixing layer 17, and the opened width of the 
opening 13a Is reduced. 
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n^tfim, S3fef*-<-=^>^ (PEB) 

[0 053] C^CC^O, 06 (c) (c^TJ:^Cc, || 

3©u*^x hm3 Q ^m^i^fc^(Di^'rtiff^<ommiic$s 

1>T. S3<D^e^X h^3 9tc*5t:f^lll(Dlx^x 

3 6iiicc. m3cr)u^;?;^ hJB3 g^micou^^:^ hJg3 

B^ifiM^0Xrj:^^^tyZy^m4 0ffim^^tL^. C 

(D^^»ifm4o\tmi<ou^:^ hm3 6(o^m2(o 
mass 6 aoM®«:fc^n-eii?e^3n'2>)t4?). 5 + 

tyZy^m4 0ifimm^ti^cafiCJ:-DX. ^1<DU$^X 

ng3 6 (c4oit-s&m2©g&pi53 6 aiD^nm^mm 

m^^itxm 150nm--200n mUg/h ? < 0 . 

[0054] CCr». ^SOUi^:^ hJ@3 QO^N'iS^- 
[0 05 5] ^xcc, 07 (a) ncmrx^ac^ mi<Dly 
v^T. vm3 Bmj^^i(out^xYm3B^um{^K-^ 
mmt^m^'r^t^i^>mAo^'^7.i7thx. ^ 
mm3h^nvxcF, m<otj:^^m^>xmii^(oY'y 
>(ji^^>^f^mj:i,\ ^(o'i^. mi (b>(c^*r^^ 

mi(O\yty:^hm3eRt^^^i^>^m4 0^^.i: 
-r-SCiCCct*?. ai|fti^3 5CC^3OrangBc?:0T(D 

[0 05 6] :j>CCC. 07 (c) CC^r<fc^(C. WiLJi^. 
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(005 7} CCDct^tC. :^mBm^J:^t. r3>^ 

yTm3 7R(j^mi<oiytJ^:^hm3eummLx. mi 

[0 05 8] CCO^.^.r«. ^1CDU5;?>^ hK3 6<Z)1^ 
2<D^P8iJ3 e a©P§P^» i lSOj»»g^ffi^^C 

itt^ci^j&i. M^3 eoDicc. ^i(DU 

iCCcfcO. ^lC?>U2;>Xh®3 6<3r)m2©egn^3 6a 
[0 059] ^-^T. 1^=JX h-CMo;;^;^-^^^^ h*5/jN 

[0 06 0] $6CC. mi<DUi^XM^3 6K:ffitJ^1*R 
PMMA3&im2 C0gin®3 6 a *>^25&T. Si^ffiS^O^if 

[0 06 1 ] rj:ta. :$:mmBm^ci6i^x\tt:. ^j^"^- 
[0 0 62] mfc. ^^3 l±<DMOSFET3 4CD^ 

^^mm(cmi^'r^tcib(oa>^^h^-}U3 5 a<owL 

C0063) 

C^^Oam] *^§9©^lX»^2(Di|^^*^<Di^ 

*M^3<^S©-C, ilEnx h-rfi-otex^l/-::/:? h©E 
[0064] 36tc. out^x hj^i^2<ou-:;^x 



(8) Itra^l 1-3 0 7 549 
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m 1 CD u S^x h 1^(0^ 2 <Dggp^cD^t^iian-2> c i 
[0 06 5] tfc. mi^Ui^;^ M^^PMMA^ffil^ 

^ts^tctt, i$PMMA(j^a>i*efj«:et^^^Ra^®fK-^>r 

— ^(cPMMA<l:D^®t^tiS:CJfi8f K^^xr? 

10 [00661^1 xktm2 <ommi^^m<DmM:^m(icii 

<PMMA) ^^t?Ui>;^ msoui^;^ 

[00671^1 x\tm2(ommimm<omi^yj^^ii 

i<>x. ^^•5^77ii[;&53^<'Ji>^5^;^^;^^$rJ^-^ 5 K (pm 

GI) ^^tfUt^XhfP^tji^t. UiPMGlktm»i^ 

icnLxm^^mcrj:{.>mi(Di^t:>xhmtm^L^i> 

itcmm<oy'^it->:^>i/^m^cti^x^z. 
[00681^1 xim2<D^imm<omm^m^is 

^si^ccRS^-r SOT. 1 CD ui^x bm(icm^(OJ^^ 
[00691^1 xktm2 (o^p^m<Dmmyymi^^ 

[ 0 0 7 0 ] ^ 1 x»m2 ©^f«gg©ISfi:frftK:*y 

^^Ux-T^^l/T-fer— h (PGMEA) t^df^VJ\^m 
mt^^tsu^^j^hi^^rj::^^. mi<DU-^;^hK«:P 

40 [^ 1 ] ^^(D^ 1 (Dmrnm^cm^^mw^mcom 

:y-:^:^^<DW&-jjmcox^mo:>mfmmmx^^, 
[03 ] 1 <omsmm(tc%i>mm»m^<Dm: 

[04 ] *^<D0 1 (omi^mm(x:m^mmi$^^(om: 
50 5fi:firffiT*oT. T^^- h®B*^osw^:^^h^ 



(9) 
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:yiy:^^<o^:moTmi(Dmmimmr^$>^o * 1 6 a 

im 5 ] ^^mom 2 (o^mm(icm^mmim^ic:h 1 7 

i^^::i>i'i7h ^^-/i^<o^-^W;<oxmm(ommmm 1 7 a 

r^P-So ISA 

6 ] :$:¥m(Om 2 (Z>SIS©^lp(cl^-S#^«;^^K:*y 1 8 B 

T^-So 1 8 b 

mi] :^^m(om 2 (mmBmdcm^m^immic^ 1 9 

T^^-So 10 2 0 A 
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[08] €^3^EBaS3te^^l^:^T§!y- hmS©S3ii 

[?gF^©Si?§] 

I 1 SIK 

11a xfcrd?*^^'i'/PJi 

I I b m^mmm 
lie y-fe>^sp 

1 2 

12a 
1 3 
13a 
1 4 
1 5 
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mum 

^lOPiPX Vm (PMMA) 

f^vVrm (PMGI ) 
mZ(OVl?X vm (THMR- i p 3000 : 

15a mi(om2^ 

1 6 SP3«>Pt^X Vm {TLOR : ^^U^ifMB 



20B 

20c 

3 1 

32 
3 3 
34 
3 5 
3 5a 
3 6 
3 6a 
3 7 
3 8 



MOSFET 

mi<oui^;^ hm (PMMA) 
m2©^paj 

^<y':^rm (PMGI ) 
m2<DL/2^X hm (THMR - i p 30 0 0 : 

38a mi<Dmnm 

3 9 mSOUt^X hm (TLOR : 

4 0 ^^ty>!/m 
4 1 fi3l|/^•4'-> 
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